suMMARY A prospective study of acute cerebrovascular disease in a community of about 105,000 people is reported. The study protocol combined rapid clinical assessment of patients with accurate diagnosis of the pathological type of stroke by CT or necropsy, whether or not they were admitted to hospital. The study population was defined as those people who were registered with one of 50 collaborating general practitioners (GPs). Referrals to the study were primarily from the GPs though, to ensure complete case ascertainment, hospital casualty and admission registers, death certificates and special data from the Oxford Record Linkage Study were also scrutinised. Six hundred and seventy five cases of clinically definite first-ever in a lifetime stroke were registered in four years yielding a crude annual incidence of 1 60/1,000 or 2-00/1,000 when adjusted to the 1981 population of England and Wales. The age and sex specific incidence rates for first stroke showed a steep rise with age for both sexes. The odds of a male sustaining a first stroke were 26% greater than those of a female. Ninety one per cent ofpatients were examined in a median time offour days after the event by a study neurologist and 88% had cerebral CT or necropsy.
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Over the last 25 years there have been many studies of stroke incidence throughout the world. The methods used in community-based studies have varied from detailed retrospective case note reviews (for example Rochester, USA'2), through cohort studies (such as Framingham, USA3 and Hisayama, Japan4) to prospective stroke registers in defined populations (for example, Tilburg, Holland5 and Shibata, Japan6) and despite the methodological difficulties of measuring stroke incidence accurately,7 the magnitude of the clinical, social and economic problems associated with stroke has been well established. Studies ofCaucasians Received 18 September 1987 and in revised form 21 June 1988 . Accepted 1 July 1988 in Europe and North America have shown crude annual incidence rates for first-ever in a lifetime stroke (hereafter referred to as first-ever stroke) of between 1-5 and 2-5 per 1,000 though the time-trend data from Rochester show a steady decline over several decades. 8 All studies have shown a steep rise in incidence with increasing age. The major risk factors for stroke (hypertension, transient ischaemic attack (TIA), heart disease and diabetes mellitus) have been identified repeatedly, albeit with varying relative and population attributable risks. However, for clinical purposes more accurate and detailed epidemiological data are needed since stroke is not a single pathological entity. If effective treatments are to be developed, more attention must be focused on identifying and studying the outcome of pathologically homogeneous groups.
The Oxfordshire Community Stroke Project (OCSP) was established to determine the incidence, 1374 risk factors and outcome of first-ever stroke and TIA in a population unbiased by hospital admission or outpatient referral practice. We attempted to obtain a computed tomographic (CT) scan or necropsy on every patient to establish the pathological type of stroke and to enable accurate clinico-pathological correlations to be made. The present communication describes the study methods and presents the basic details of both the study population and the patients with first-ever stroke. Future communications will deal with the incidence and outcome of the pathological subtypes of stroke and also the incidence and prognosis of TIA. Follow up All cases were followed prospectively. Our research nurses personally interviewed survivors in their place of residence at 1 month, 6 months and 12 months and then annually from the time of the stroke, using a standardised questionnaire designed to detect recurrent cerebrovascular and cardiovascular events. If a recurrent stroke was suspected the study neurologist re-examined the patient. The nurses administered a number of simple rating scales to all patients which were designed to measure disability and handicap. At various times more detailed information on functional ability, activities ofdaily living, psychological and social functioning and the impact on the chief carer were recorded on consecutive series of patients. This information formed the basis of a number of substudies which will be reported independently. Details of the use of health care resources and placement were recorded throughout the study. If the patient died, all available medical records were reviewed and a necropsy obtained whenever possible to ascertain the cause of death.
Data collection and analysis All data were collected on precoded forms and entered onto the University of Oxford ICL 2988 and Digital VAX computers. They were analysed using the SPSS'3 package.
The confidence interval of odds ratios were calculated according to Miettinin .'" The pooled odds ratio and confidence interval of that ratio for age and sex differences were calculated using the method of Yusuf et al.5
Results
The results of the 1981 and 1986 ASR censuses of the study population are shown in table 1. The study population derived from the ASRs was 1-1% (95% CI 1-.0-12) less than that from the FPC in 1981 and 2-3% (95% CI 2.2-2 4) greater in 1986. Figure 2 compares the age and sex distribution of the OCSP population with that of England and Wales in 1981. 6 Over the five years 1818 patients were notified to the study, 1306 with suspected stroke and 512 with 2 Comparison of the age and sex structures of the study population (average during the study) with that ofEngland and Wales (1981 census). '6 suspected TIA. After clinical assessment by a study neurologist 682 were considered to have had a firstever stroke (of whom seven [1 %] were later excluded because non-vascular pathology at a site appropriate to the clinical features was detected by CT or at necropsy-vide infra) and 184 an incident TIA. The commonest reasons for exclusion of patients referred with suspected stroke were that the event was not the first-ever stroke, that the patient was only a temporary resident in Oxfordshire or that they had non-vascular cerebral pathololgy. Amongst patients referred with suspected TIA the commonest reason for exclusion was the lack of clear evidence of focal neurological dysfunction. Patients with focal epilepsy, isolated vertigo, transient global amnesia and migraine were also frequently referred as possible TIA.
The number of patients registered with a first-ever stroke over each of the four years was 168, 160, 187 and 160, a total of 675. There were 357 (52-9%) females and 318 (47.1%) males. The source of first referral of these patients was the GP in 571 (84.6%), hospital admission book searches in 62 (9.2%), ORLS in 11 (1-6%), death certificate searches in 12 (1.8%) and other sources in 19 (2 8%). The ORLS and death certificate searches proved useful only in identifying the few patients who had their stroke whilst in hospital after being admitted with some other condition or who had died whilst away from Oxfordshire.
A study neurologist examined 615 of 675 (91 1%) patients. The interval from onset of symptoms to assessment is shown in fig 3, the median time being 4 days. Of the remaining 60 patients, 49 (82%) were dead at the time of first notification to the study and a further eight (13%) died after notification but before the study neurologist was able to visit. Only three of 675 (0-4%) patients refused to be examined; data on the clinical features were extracted from the GP and hospital records in these cases.
Amongst the 675 patients with a first-ever stroke 542 (80 3%) had CT performed. The reasons for not 12 OCSP incidence rates are compared with those from other studies in fig 5. Figure 6 shows the odds of sustaining a first stroke according to age and sex compared with the odds ofdying from ischaemic heart disease. 
Discussion
The increasing financial constraint on health care budgets worldwide is likely to focus the attention of health planners and physicians on conditions such as stroke which place a heavy burden on both the individual and the community.'7 Accurate epidemiological data on incidence, prevalence and outcome are required to plan future services and plan controlled trials of new treatments. In order to be accurate an incidence study should (a) be prospective (b) use a large, representative population whose structure is known accurately (c) obtain complete case ascertainment (d) have early detailed neurological assessments and (e) have a high proportion of cases with confirmed pathology. Few studies have been able to satisfy the majority of these ideals, thereby limiting the utility of the data.7
There are features in any health care system which are particularly well suited to certain types ofresearch. The British National Health Service (NHS) system is heart disease.' ---0 ---First-ever stroke ---+ ---Death due to ischaemic heart disease. P = Pooled odds ratio, the vertical size ofthe symbol representing the 95% confidence interval. (S = stroke, -= IHD). particularly suited to epidemiological studies since over 98% of the population is registered with a GP of their choice'8 who is informed ofany contact between a patient and the medical profession. Defining the study population in terms of patients registered with a particular set of GPs allowed sampling of patients from a wider, and thus potentially more representative area than might be studied if the denominator had been defined geographically. The problem of "crossboundary" medical care which might arise because of the reputation of a particular physician or institution, the provision of special services, or the more rapid assessment of patients at a hospital outside the study area was also avoided. Previously, in order to circumvent this problem, relatively isolated communities have been studied (for example, Faroe Islands'9) but the populations have usually been too small for accurate stroke incidence studies particularly of the different pathological types of stroke. Such isolated communities may also have unusual characteristics which limit the extent to which any results may be generally valid. Our practices, though not chosen at random, provided primary health care for the range of rural and urban communities present in Oxfordshire. Although detailed socio-economic data were not available, it is likely that our study population was representative of Oxfordshire as a whole which has a slightly higher socio-economic status than the average for England and Wales. The age and sex structure of our population was broadly similar to that of Oxfordshire and England and Wales as a whole. By collaborating with all the GPs in a number of health centres we negated any tendency for certain types of patient (such as young mothers or elderly patients) to register preferentially with any individual GP.
There are relatively few studies where a population census of the relevant geographical area has been performed at the same time as the study is taking place; more often extrapolations from previous census data are used (for example Rochester' 2). By performing a census of the ASRs at the beginning and end of the study period we were able to identify changes in the study denominator. There was a net increase of 5-6% in the population during the study period, the result of a marked increase in the numbers ofyoung people and a small decrease in those over 65 years of age. Whilst neither the ASR nor the FPC records can be assumed to be 100% correct at any given time since deaths, births and changes of address take a number of months to be processed, the small discrepancies which we found suggest that the ASRs in the study practices were well maintained and that it was reasonable to base the study population on The major advantage of hospital-based studies is that they can make detailed neurological assessments from the time of admission and at frequent intervals thereafter. The logistics of our study permitted only a single assessment by a study neurologist, but the median delay from onset to assessment of only 4 days meant that accurate data was obtained about the acute phase of the strokes. The few patients assessed more than 2 weeks after their stroke were often those who were admitted to hospitals whilst they were away from Oxfordshire; in these cases clinical details were also obtained from the original admission records.
Although the technological advances in the last 15 years, particularly CT, have improved the accuracy of A prospective study ofacute cerebrovascular disease in the community diagnosis of different pathological types of stroke, such facilities still tend to be orientated towards patients who have contact with hospital based physicians. Community-based studies are not biased towards any particular stroke type but previous studies have either not described the use of CT or have used this investigation in a minority of cases. Many have used only clinical criteria to distinguish CI and PICH in the majority ofpatients yet this is known to be inaccurate.93" The 88% CT or necropsy rate satisfied the original aims of our study. It is unlikely that this proportion can be significantly increased in UK practice since we were aware of a reasonable reluctance to transport very frail, elderly people to hospital to have CT, particularly ifdeath was imminent and the scan was unlikely to alter their management. Also there was a reluctance on the part ofGPs to press for a necropsy in such cases.
The very low proportion of cases who presented with what was considered to be a stroke on clinical grounds yet were found to have some other lesion on CT confirms the reliability of the clinical diagnosis of "stroke".3' Also, it makes it unlikely that non-vascular pathology was responsible for the neurological symptoms in those patients who were assessed but did not have CT or necropsy.
Crude annual incidence rates have little value other than establishing the general magnitude of the clinical problem of stroke. We would predict from our results that about 99,000 people will have a first-ever stroke each year in England and Wales. Our data show that the age-and sex-specific incidence rates continue to rise steeply with increasing age even amongst the most elderly which confirms the findings of the Auckland study.2" Presenting the incidence rates for the age groups 75-84 years and 85 + years separately allows more confident projections to be made when considering the marked demographic changes that will occur over the next 50 years. Figure 5 shows that the rate of increase of stroke incidence with increasing age appears similar in Europe, North America, Asia and Australasia and no striking geographical variations are apparent.
The technique of pooling odds ratios'" to calculate the excess odds of either sex sustaining a first-ever stroke prevents undue emphasis being placed on groups with large denominators but a small number of events. The excess odds ofa male sustaining a first-ever stroke of 26% (95% CI 7% to 47%) are similar to those from the Tilburg study' when calculated in a similar way (+ 18%, 95% CI -1% to +41%) though lower than those in Rochester'2 (66%, 95% CI 44% to 91 %). The massive excess odds of males dying from ischaemic heart disease ( fig 6) between the ages of 35 and 55 years is not mirrored for stroke though the subsequent reduction of excess odds in males with increasing age is seen.
In summary, we think that the original aims of the study which were to see all new cases ofstroke and TIA in a representative population unbiased by hospital admission, record detailed clinical information and obtain confirmation of the pathological type of stroke have been fulfilled. The patients described above will form the basis of further reports on the incidence and outcome of various pathological subtypes of acute cerebrovascular disease in the community.
